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Disposition of Claims 

4) 13 Claim(s) 1-19.21 and22\&iam pending in the application. • 

4a)Oftheaboveclaim(s)_ is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

' 6)|El Claim(s) 1-19.21 and 27 is/are rejected. 

7) L~] Claim(s) is/are objected to. . ■ • 

8) D Claim(s) . are subject to restriction and/or election requirement. . ' 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on _ is/are: a)Q accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing® be held in abeyance. See 37 CFR 1 .85(a). 

. Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to! See 37 CFR 1 121(d) 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. § 119 

12) S Acknowledgment is made of a claim for foreign priority under 35 U.S C § 119(a)-(d) or (f) 
a)EI All . b)p Some * c)Q None of: 

LED Certified copies of. the priority documents have been received. 

2,Q Certified copies of the priority documents have been received in Application No. . 

. 3.Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) Q Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date . 



4) □ Interview Summary (PTO-413) 
, Paper No(s)/Mail Date. . 

Notice of Informal Patent Application (PTO-152) 
6) □ Other: . 



U.S. Patent and Trademark Office 



PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper NoVMail Date 0304 



Application/Control Number: 09/667,006 . p a g e 2 

Art Unit: 2871 

DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 • A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this . 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR.1. 17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March 
10, 2004 has been entered. 

Accordingly, claims 1 and 10 were amended, and claim 20 was cancelled. 
Currently, claims 1-19, 21 and 22 are pending in this application. , . 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-19, 21 and 22 have been 
considered but are moot in view of the new ground(s),of rejection. . 

Claim Objections 

3. Ciaim 21 is objected to because of the following informalities: claim 21 should be 
dependent on claim 10 instead of claim 20 since claim 20 was cancelled. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: . ' 

. (ay A patent may not be obtained though the invention is not identically disclosed or described as set 
Sfn inr 6 ? 0n 1 ° 2 ? 8 ' * the differen «* between the subject matter sought to bTpatented and 
the prior art are such that the subject matter as a whole would have been obvious at^e time the 

PrnS,^ S h m f e !°k 3 PerS ° n h3Vin9 ° rd > ar y ski " in the art t0 ^ «aid si^Slr^SSns 
Patentability shall not be negatived by the manner in which the invention was made 
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5. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakashima et al. (USPN 6,141,123) in view of Shirochi (USPN 6,075,581) and Tedesco 
et al. (USPN 5,471,327). ' 

Re claim 1 , as shown in Figs. 12A-12D, Nakashima et al. discloses a method for 
fabricating a hologram diffuser which comprises: 

providing a substrate 211; .. . 

forming a resin layer 21 0 on the substrate 21 1 ; and 
. forming a hologram pattern in the resin layer. - 

However, Nakashima et al. does not disclose forming a smoothing film on the 
patterned resin layer and forming the hologram diffuser uniformly diffusing light in all 
directions. . - 

As shown in Fig. 1 1 . Shirochi discloses a liquid crystal display comprising a 
diffraction grating 51 and an adhesive transparent resin 53 having a refractive index 
different from that of the grating surface 51 a of the diffraction grating 51 (col. 1 9, lines 4- 
12). Accordingly, this resin layer is a smoothing layer which smoothes the surface of the 
diffraction grating and activates light beam diffusion at the diffraction grating. 

Further, as shown in Fig. 4, Tedesco et al. discloses a hologram diffuser 1 26 
which uniformly diffuses light in all orientations (col. 2, lines 30-41 and col. 4, lines 33- 
62). '• " ' ■-. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to fabricate a hologram diffuser to uniformly diffuse light in 
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all directions for realizing a display with high aspect ratio as taught by Tedesco et al. 
(col. 1, lines 6-11). 

Re claim 3, Nakashima et al. discloses the step of forming the hologram pattern 
including: ' 

locating an original hologram plate 213 at an upper portion of the resin laver 210; 
• ; pressing to form a hologram pattern in the resin layer by using a roller 229 (see " 

also Fig. 13 and col. 16, lines 45-50); 

hardening the resin (col. 18, lines 26-31); and 

removing the original hologram plate 213 (col. 18 .lines 19-25). 

Re claims 4 and 5, Nakashima et al. discloses that the resin laver 210 is made 
from a thermal hardening resin, and further including the step of curing the resin layer 
by applying heat; and the resin layer is made from an ultraviolet hardening resin, and 
further including the step of curing the resin layer by applying ultraviolet light (col. 18, 
lines 26-31). 

Re claim 6, Nakashima et al. also discloses that the resin layer formed of 
polycarbonate (col. 4, lines 36-39) is coated on the substrate (col. 15, lines 59-65) and 
has a thickness of 10 micrometers (col. 16, lines 24-26). 

Re claim 2, as shown in Fig. 11 , Shirochi discloses a color filter layer formed in 
color filter glass 23D at an upper portion of the smoothing layer 53 (col. 19, lines 4-12). 

Re claim 7, as known in the art, spin coating, knife coating or extrusion coating 
may be used for forming the resin layer on the substrate. 
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Re claim 9, as known in the art, the refractive, index of polycarbonate is 1 .586 
and that of transparent resin is from 1.5 to 2.0. Accordingly, with proper selection, the 
smoothing layer formed of transparent resin will have a refractive index difference of 
greater than 0.1 compared to the refractive index of the resin layer formed of 
polycarbonate. 

"" Re claim 8, it is obvious that the smoothing (adhesive) layer is formed to have a " 
desired thickness of 0.1 to 5 micrometers so as to secure the hologram layer in place as 
well as to obtain a thin display. 

6. Claims 10, 17, 18, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shirochi (USPN 6,075,581) in view of Tedesco et al. (USPN 
5,471 ,327). 

Re claims 10, 17, 18, 21 and 22, as shown in Fig. 11, Shirochi discloses a liquid 
crystal display (LCD) comprising: 
a lower polarizer 24, 

a lower substrate 22 arranged at an upper portion of the lower polarizer, 
switching devices arranged in a matrix on the substrate (col. 18, lines 54-59); 
a liquid crystal layer 21 provided at an upper portion of the.lower substrate; 
a color filter layer 1 8 formed on the liquid crystal layer (col. 1 8, lines 60-65); 
an upper substrate 52 arranged on the color filter; 
an upper polarizer 25 arranged above the upper substrate; 
a diffraction grating ,51 arranged between the upper substrate and the upper 
polarizer for diffusing light (col. 19, lines 22-28); and 
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a smoothing layer 53 (an adhesive transparent resin) provided at the upper 
portion of the diffraction grating 51 , wherein the smoothing layer smoothes a surface of 
the hologram layer and activates light beam diffusion at the diffuser since the smoothing 
layer has a refractive index different from that of the grating surface 51 a of the 
diffraction grating 51 (col. 19, lines 4-12); and . , ' 
, — a back light unit 12 disposed below the lower polarizer. — — — - -,— — 

Shirochi discloses a LCD that is basically the same as that recited in claims 10,. 
17, 18, 21 and 22 except that the diffraction grating is not a hologram diffuser uniformly 
diffusing light in all directions. ' 

As shown in Fig. 4, Tedescb et al. discloses a hologram diffuser 1 26 which 
uniformly diffuses light in all orientations for a flat-panel LCD (co|. 2, lines 30-41 and col.' 
4, lines 33-62). ' " : ; 

Thus, it would have been obvious to' one having ordinary skill in the art at the 
time the invention was made to modify the liquid crystal display of Shirochi by 
employing a hologram diffuser which uniformly diffuses light in all directions for realizing 
a display with high aspect ratio for the display (col. 1, lines 6-11). 
7. Claims 1 1-14 and 19 are rejected Under 35 U.S.C. 103(a) as being unpatentable 
over Shirochi (USPN 6,075,581) in'view of Tedescp et al. (USPN 5,471,327) as applied 
to claims 1 0, 17, 18, 21 and 22 above arid further in view of Nakashima et al. (USPN 
6,141,123). . 

The liquid crystal display of Shirochi as modified in view of Tedesco above 
includes all that is recited in claims 11-14 and 19 except for the hologram layer 
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comprising a resin selected from a thermal hardening resin and an ultraviolet hardening 
resin, the refractive index difference between the hologram layer and the smoothing 
layer/and the thicknesses of the hologram layer and the smoothing layer. 

Re claim .14, as shown in Fig. 13, Nakashima discloses a hologram layer 201 
comprising a resin selected from a thermal hardening resin and an ultraviolet hardening 

resin (coLS, lines 53-67), : - — - - -■- — - - 

Re claim 12, Nakashima discloses that the hologram layer is formed of 
polycarbonate (col. 4, lines 36-39), diffuses light (col, 1 , lines 6-1 1 ) and has a thickness 
of 10 micrometers (col. 16, lines 24-26). 

Re claim 19, Nakashima discloses that a shape of the hologram layer pattern 
controls a range of visual angle (col. 1, lines 6-11). 

Re claim 1 1 , as known in the art, the refractive index of polycarboriate (hologram 
layer) is 1 .586 and that of transparent resin (smoothing layer) is from 1 .5 to 2.0. 
Accordingly, with proper selection, a refractive index difference between the smoothing 
layer formed of transparent resin and the hologram d iff user formed of polycarbonate is 
greater 0.1. ' 

Thus, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to further modify the LCD of Shirochi with the teaching of 
Nakashima et al. by employing a hologram diffuser having proper refractive index and 
thickness to provide excellent heat resistance and minimize deformation of the diffuser 
(col. 4, lines 16-25) ' 
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Finally, re claim 13, it is obvious that the smoothing (adhesive) layer is formed to 
have a desired thickness of 0.1 to 5 micrometers so as to secure the hologram layer in 
place as well as to obtain a thin display. 

8, Claims 15 and 16 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Shirochi (USPN 6,075,581 ) in view of in view of Tedesco et al. (USPN 5,471 ,327) 
as applied to claims 10, 17, 18, 21 and 22 above and further in view of Abileah et al. ".' 
(USPN 5,629,784). . 

The LCD of Shirochi as modified in view of Tedesco et al. includes all that is 
recited in claims 15 and 16 except for a twisted nematic liquid crystal display and the 
upper and lower polarizers are crossed perpendicular to each other. 

As shown in Fig. 3, Abileah discloses a twisted nematic liquid crystal display 
comprising a nematic liquid crystal 9 disposed between an upper polarizer 15 and a 
lower polarizer 3, wherein the transmission axes of the upper polarizer and the lower 
polarizer are crossed perpendicular to each other for rendering normally white display 
(col. 8, line 56 through col. 9, line 2). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made tofurther modify the LCD of Shirochi with the teaching of 
Abileah et al. by employing a twisted nematic LCD having the upper polarizer and the 
lower polarizer crossed perpendicular to .each other so as to obtain a normally white 
display (col. 8, Ijne 56 through col. 9, line 2). 
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Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thpi V. Duong whose telephone number is (571) 272- 
2292. The examiner can normally be reached on Monday-Friday from 8:30 am to 4:30 

pm. ' ' ■ ' • 

_.„.; v ._|f attempts to reach the examiner by-telephone-are:unsuecessful; the exaniiner's " 
supervisor, Robert Kim, can be reached at (571) 272-2293. 



■ ■ •• . RCpST H. m 

Thoi Duong SUPERVISOR^ PATENT EXAMINER 

, , ..' V TECHNOLOGY CENTER 2800 

05/10/2004 1 . . ; : 



